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Abstract of JP2003095722 

PROBLEM TO BE SOLVED: To provide a cement admixture which has high dispersibility and prevents 
slump loss in a low water ratio range, and simultaneously has low viscosity. 

SOLUTION: The cement admixture contains the three components of (A) a copolymer containing (I) a 
structural unit originated from (a) an unsaturated(poly)alkylene glycol ether monomer having a 2 to 4C 
alkenyl group in which a 2 to 18C oxyalkylene group is introduced (an average addition molar number 
of oxyalkylene group is 1-500), and (II) a structural unit originated from (b) a maleic monomer (b) as 
essential structural units, and in which the structural unit (I) and the structural unit (II) occupy >=1 wt.% 
in the whole structural unit, and (a) an unsaturated(poly)alkylene glycol ether monomer, and (B) water 
soluble polyalkylene glycol as essential components, and in which the contents of the (a) unsaturated 
(poly)alkylene glycol ether is 1 to 100 wt.% to the (A) copolymer, and the contents of the (B) water 
soluble polyalkylene glycol is 1 to 50 wt.% to the (A) copolymer. 
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7l/^7Ul) > aKy^y^WP**y- (1- 
t'p y 1^- h) , ^y^f;^>nH 

(i-^n^-3-^^i/-n , ^y^y 

f;^Ddrfy-t°7- (1 -^PfcVW- 3-T^ y u 

-h) , #y ^y^/u^p^y-t**- d-^ne' 

[0 0 3 2] ±E*m^ft (A) KteltSlMttt (c) 

*3S^«^^& din om-si*, *mw<D®%:$:m 

(A) ^0-5 0ii%^L<, 0 — 30 US 
[0 0 3 3] *BHK::kst*S*S£flc (A) Sr#-5^ 

RS^^ixT, Wx.fl tK ; y^/uT/i^-/K oi^/ut 
/l,n— /U, ^ y T'p fcVWT/l^xi— /l/$07;V3- ; ^< 
V-^V, h/Woi^, ^iyu^ N n^^f-y-y, n-^ 
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[0 0 3 4] ±|2#fi-g-f* (A) «r»ifrJ-5fc»l;:*8 

2,2' -T'/^-2-^f;u/Ptfi-y75 
■^yS»nT77v^yft^i, 2,2' -ryt* 
*-2- (2-C^'/!)y-2->f/i') ^D^yil 
fi^Ittr-Zr^v'yft^i, 2 -a/w^^/wry 

j^Sf-f h y * A, *-/H§»Fe (I I) 1, t Kd 
*y*/W7.f ^S6:M- y ?A-7K?p!gh tKndf 

(S) , ^yy/wt'y^ («[) ^(Dffiiiffl^ffffll-sr 
y *'*&wtoM j &&mMa.*:ti : eti*m-cm ^xh 

<t<> 2«^±*effflLTt J;v\ 
[0 0 3 5] X> IHRT/l'3-A', 3Sr*«jgL<H:l!BJI* 

dri'K, -fhy^A/N'-^^K^O^-^df-^K; t 
-7*f/WN^ Ko^-t^E-y K, 9 Ko/<-t 
K*?«W Kd K ; 7/W yy*^n 

ffl^SJfr&Ctt, ±IE©ffi*<D7v J #^a-£M&$<k X 

[0036] &mG<nm<D±mm#i$.£<Dmmmt. m 

WtH-\ <tO»*L.<(4 4 0~9 9Sft%©ffiia, 
£<bK:#SL-<te5 0~9 9fift%©$SB, 
* L-< (45 5~9 5WA%<OVm, f:t>£?£L<f46 0 
~9 oa^OffifflffeSo ^t-. 

[0 0 3 7] #i£S#OKj£g«~(&£A;£ifcfi#KK 

SrE*&*»fc:|lM«Jl£»AU £RJ£;£8l;:#WgL- 



¥fi# (a) (b) ff>±A«:Kl£^8K:it8ES! 

A-t5*i£. *fttt (a) <D-gB4rS(5SS§I^SSlcS 
AL, (a) <DB<Q tmm.fr (b) ro±gB£KfS; 

5S»Ca««A-*-**«fe. *V*tt, (a) O-SB 

(b) OT-t^KJ&J^fcWJWfcftAU £ft 
# (a) ro«9t»t» (b) <o?g») «r*tiWSJ6« 
»fc£Efc*l3K:#ttT#»J»A+S*ffi$WW bti 
5. R*ii'fe#^ft«£©Sl£:*«^ro»A3i 
g£ii«i$xtel§:|5g#jtc^;t s r b \c i. 9 a***©* 
tt«rMa 0©ftASftJtSra«fi«JXW:SI««Jfc«ft** 
T, *fi^fr (A) «f»«ja¥tt (I) fcflWWHflc (I 
i ) ©Jt*tfWiS#a^#©ffi£&&a£EJ£ c f'i:.£ 

[0 0 3 8] ±fe#S£# (A) O^fiBISrofcft. 

^y-fen-/K WDa-yl'i, 2 -^/way°h7°n 
ftf-Vgg, 3-^/l'*7'h7 , nf*y^ fi!)y^ 
g&, ft^Da-zl'l^^f/K 3-y^*7*h7*Df 

a£ft (A) ©£-?-*l«<ofc*fc»4» (c) t 

[0 0 3 9] 3f36«»^4<0*m** (A) «rWmttJ: 

CO 2 5 < ttcfctt5$#&3&»a£5 p prngATroffiSiai: 
»*L<(40. 01~4ppm(0 
$e>(Cif*L<l40. 0 1~2ppm©il 1 t 
t>#*L.<l40. 0 1~lppm©j6iT?fc5, S 

®m<D®&m%m&v>m&&. a^R^w-etToT 
law (i) ~ (5) ©*«feijs*»fe>tt«. 

(2) ^KSrAtLfcSSrtroftftSS^Sr^^W^ett 

(3) *SrtCAixfc»«^S*«fWFiSHt^^Srfi^ 

r^yy >^-t5. 

(4) ^^-B.^S$-tir/cm, 
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(5) im<o&*\c®±mm&m 

[0 0 4 0] #S^fcJ:0»e>;h,fc±iB#S£fr (A) 
LXm^btlZtf. Ut9ftV^ttO«^fc, P H£5^ 
*pH5«±-CfT*ofc»£\ fi£*<0(ST#fi£5i 

«^«KpH«r5a±Kmi+*wi:iiSff*U\ pH 

y tt^wco 1 mx\t 2 nsi-tzm^xfttj: 5 - 1 # 

[0 0 4 1 ] ±|S*a^^ (A) ©IiW»ftt t 

tgpcj fcfcv>5) Kis^y ^u^y 

000-500, ooo^aS"e*5^ 5, 

0 0 0-3 0 0, 0 0 0»*L<, 1 0, 0 0 0-1 

50, oootfs<k0#*Lv\> :<Z)i5 4ii¥W 

[0 0 4 2] *^l^c7)ir^ vh^fP^i^^^T 

tt, 2SS£JL±0#i:-&ft (A) Srffl*-&fe*-CfflV^S 

r.t^-e#5c Wfcfi, ^Fffift (#!)) r/^uy^y 

(a) (I) fc 

(b) &*0>*jmmk (1 1 ) t co 

» (A) ©jB*^to*, #*a**fc:fe^T±BHft* 

(1) -e»*na^F»» (#y) 7^1/^53^ 

at— r/Wf^Sft (a) ^^"^ri/T/^UyScO^^i- 
a*A*n(D*45 2t«a±0*l*# (A) <D»* 

[0 0 4 3] *38WO-feyy h«|P#Jtt, ±E-«S 

(1) •esfcSfts^ftfp (#y) 7^1/^93- 

,i^~r/i^¥i;# (a) £*fi^ft (A) {C*tLTl 
-10 0li%ttn:i:Mt'fc5o £<9#£L 
<li2-10 0li%, SP>i:ff*Ktt3^9 0H 
%, i: 9:bft#£L< J25-8 0fift%T&a o »*fi 
ft (#9) 7/^i/y^!)3^x-r^Pift 
(a) ^7y/n 

iooli%*8t58^i:it t^yM:»t5 

7/^uy^9 =-/U3i-r/^^tt* (a) 1*, #S 
£ft (A) (flfi^tc/SWc^f&ft (#y) 7;^uy^ 



(A) Oti?$J«fc (I) SrW^fc^Ffifc (#y) 

Uy^y a-/U:n— r/l^^fift ( a ) ^-Tfeot 

7flttb 7/^uy^y3-/ux-r^¥iff 
(a) Srffi^Tfc«fcv\» 

[0 0 4 4] #389l0-fe* *^tt^y 7 

A^+l/^Ja-/!/ (B) S:±IB*a^* (A) IC^L 

L<tt2-5 0li%, $btC»*L<tt2-4 Ofift 
%, fc*)to»t#4L<H3-3 0fi4%"C*)5o zk&tt 

tfy T/^l/^^y a— A> (B) <0^*itfU M;%* 

££49#*L<fc<. ft#, 5 0li%^it5i^ 
v\ 

[0 0 4 5] X, jm&tfVTjVirU^tfy n-yP 

(B) ©^^i/T^uva^SJBiFftt LTtt, 2 
-1 8<0«£ffla s »S-e*><5#, 2^8<0«6Ha*#*L 

7/^^M-;v (B) tt*gtttfe5li:MB 

$t?Zkt>W*L<. 5 0W%aimi/xfi/y 
ST'fcS^riU^SL^ 9 0^%aJb& s **V 

^ot^tw<> rf-*s/T^*uya*2a£ii±©a 

X, *»!)7;^l/y^!i3-;u (B) O^SSSri 

v\ X, *8tt*9 7;v*i/^y3-;i. (B) <D¥-%} 
a-?-** LTtt, 5 0 0-2 0 0, OOOOftl^ 

u^jW, i, ooo-ioo, o o oottffl^iuif* 

L<, 2, 0 0 0-5 0, OOOOiW^C^l 
[0 0 4 6] W5S«S^7K*J!B-T-t?&S7K»tt# y T/u 

*uy^y a-^ (b) tur*#ttic«:, #y^u 

y^y n-A^as^tf e>ixatf s , *Stt#!)7;^i/y 
^ya-/u (b) teykm&x&zzttf&mxhzzt 

^tf*yr/u*u-v^y 3— /^jf*L<, 9ow% 
=3— /uxfi>-Ky ^^uy^y t°u^^y a— 
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(b> srfflivttj:^. ^mmo^m^'jr/^ 

uy^ys-A- (B) te. TK^ttTfc^r ir7)5£.g-Cfc 

-/u (B) iUffl^5:itti?^i^„ 
[0 0 4 7] #38^©* V h)B*q8]f4, ±ia#a^ 
(A) &&§Jfifc#iLT^frU ±fB*&?n (sKU) 7 

^l/V/!) rj-^rc-r/^^ft^ (a) 
(A) lc*fL-Cl~l OOli'/offL, A>o. ±te7k 

mt# l ) T fr* wsinj =>-/u (B) (A) 

K»u-ci~5om*%^*i-4rt3i«ae-ci!>5. c 
hffltotilktez,. 

[0048) #$89?©*.* y \-mnM<o ht> 
])TsU*\s>> 7 })=-/u (B) (4. ±|E* 
(A) (0»Ji«fcia^L-C'bJ:v^. 
(A) SrSigtSBSt-, ±l2^ffifn (#y) 7/u*yy 

/!)3-/H-f;^*t» (a) k ±$1-? 

(b) k&&mtfL$b LT#tf¥«MMMR* 
K, iStt^UTMuy^Da-A- (B) £t>£trffl 

(A) i*i§M!)7/^i/y^!)3-* (B) 

[0 0 4 91 *3SH?fflv*e>;h.55Fftfn (#y) 
L.y^D^-yn-r^Ifi* (a) »4. TD/WT/W 
a— /K y ^7/1-3 — /k 3-/Ty-i-t-^ 
^©^fiSifPT/Wn— yHSJc, 7A"*-yy:a-*>y K£rl~ 
5 0 0*^ftSPi-5C ticto-cwsr t/4S-e#5*s, 

t. i4*»-eas>5R**» (a) &wc mmvk*m 

-^*M4j*Wt LT*tr»i**##fe*i6. *389?-C 
14. »ftft (a) ©K£©^R:liJ£-f 3* y 7/Mru- 

(a) £JWCl#y 7Mky^!) 3-^*»J^«St U 

(A) i*Stt#!)7**l'^!l3-A'(B) <t££ 

(a) ©Kii©BilcBi]£1-3#y 7/v*^!J 
**, jf^S^mH^cO/Ky T/u-^U'^^y 
gp*,, ^y^^u^^y 3-/i^#y y 

3-/H$©J§-g-|;:f4. fi§tt7KS$r2<i^1-5 

=>-*m&m&voKki-z>wm# (a) ©#^£±0 



X, #£-£# (A) ©Kig&K. *blc*»tt>KyTyw 
Jri/y^M-/i^ (B) £&£L-CiJ;<. B*?-** 
&tt#y 7^uy^!l 3-^ (B) 14. Hi^fciL 
■c-t*4xT^fc7K»ttsKy 7/^yy/P =->»u (b) 

[0 0 5 0] #«-frK««rfT4 5ilKfflV^ft^«li 
(jKy) 7y^l^y^!J3-^x-f/^#fl* (a) 
i*SttjKy7/u*i/y^!)3-/v (B) kZttfM 

mcm^x. ^tm (#y> 7^i'y^y3-/n- 

TVl^fift (a) K»i-5**tt>KyTA'*U'V^y 
3-yp (B) ©W-g-ttO. 5~5 0S4%*5igS-efc5 
l~4 0lt%*Sff*U<. 2~3 0ii%*i±9 
Sf*L<, 2. 5~2 0S4%*s$fctC»*U\ » 

ic. 7K$tt#y 7Mi^y^y 3-/w (b) ©fj^s 

0 3»*fctt, ££-E£l$©£ft#»aas 
«TtT#W# (A) ©^ft^«T-f«*, »*U 

< *v\ 

[0 0 5 1 ] ±|2^gafP (Jff y) 7MUy^!l 3-;U 
X-T'^^ftfl: (a) r±, #££* (A) ©SJig^tc 
E^U-Ctiv^J, #££•& (A) £§S5£-f S^tc. JR 
fitLtffl^fcWSi (jjfy) 7Mi/y/j3-/n 

-y/U**** (a) # % #£-&& (A) £*fLTl~ 

1 0 0 Efi%£&g LT ^5B#^-r?£-g-Rf£?^±-t-?> £ 
tKioT, (A) £WU£» *«Bfq (Tjfy) 7 
/^vy^ya-;vx-f;^¥i«t (a) 

lc*t lt i ~ i o o m&%^-fZ>±* y h ®?a#j« 
«fl5rtii^t5, *-&£££f?it1-5l$£»4, * 
iSfp (#y) 7;^uy^!)3-/vx-7 1 yv|»ifl! 

(a) #£•£& (A) K»U2-10 0li%» 
f?LT^5l$£#4 9#* 3~9 0fift%?5eL 

TV^Nf^$6IC#*U<, 4~8 0fift%8etT 
V*«>WM»i:9i>rt#*L<, 5~7 0li%a8Lt 

7/uJf-uy^y 3-/n-f /yi^iflf (a) ©it«* 

fi*M4^+»i<t9#*U<*<, flfe*, lOOii 

Tff*L<i!ev\ N. *»-gfls (a) ommmz. £b 
ic^Fiain (*y) 7/^i^y^!)3-;n-fy^M 
<^ (a) *ia-g-UTt«fc<. E*+55F«S» (#y) T 
/u*i/y/!)a-;n-f;w»|;ift: (a) 14. *4g- 

>^y 3-^31— 7vW£*I;# (a) il^--Cfe-oT'b 

[0 0 5 2] #»E©-fc^y hSft#J&ft3fc»©i:83 
**g-fr (A) LV>Kit*&f4. ±ta*g&?n (jK 

y) 7Mi^y/!)3-/n-f/i'Wi* (a) t± 

^u-fy^liH: (b) tSr^fig^fcLT^tf* 

. ±i2*^tt^ y 7/w* uy ^ y 3-/v 
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(B) *b$t?f&&®&m®bLX&m&&fc*fttl: 
(a) jtm&ft (A) 

fo^ 0 ztDzmcxv. *a£# (a) , *&?q (# 
*8tt*yr/^i/^y3^ (b) co3j##£^tr 

[0 0 5 3] JWSWfcH^y hfiSJ»Jtt, #£^ft 
(a) , ^Ftfrfn (/K y ) 

(a) itf*Stt#J7Mi/y^9 3-;u 
(B) <03*»Sr^art»iLT^tptot?*)ad5, * 

[0 0 5 4] *yvhaft#J«r-fe^vhjBrt*lctB 

aoi-s»e\ (a) , ^fi» (*yj r/w 

!)7MU>^!)^^ (B) 0)3 Lfc-fep< 

y hmmizmm lt t> <t ^ u ic^jp t 

[0 0 5 5] *38Wt&lr * y hffiftffltt, #S*$tt« 

«tttt»fc*fc**W<0"fe7« vh»ftffltSr^#U $ 
&fc*Wfc*C-C*1W <«MW Sr 

^tf**tt»riWf«>*#«t LTIt ^ h^-* 
k *^*/k a^SJ-k 75*#-*iWlKf bix 

So 

[0 0 5 6] ±K*«ttffl$te<0*-C^ *«tt#»i: 

*>9, ttt^yHBS*tt, *»Wo-fe^y h»fc#K 

[0 0 5 7] iE-fe^^MftrtWciii^rttfflSiis-fe 
WMtiwi7^yi) , &n&&**yh (kip 

-tr^Vk S/yjfr-fc^Vk 7y yi/^^t y 

jgjgssi^yh (i*y y^-ii^tt-tr^yk 2*y 
h) > yyvvm^tyy, »t^K {Bj&ft-tr* 

yh (MSISPt^yh, 77^7^^3.8^* 
JRi!iMF-ir*y k tr-7>r hUMt^yh) , jggft 



*\ 77^7r>a, '>y^7r^, ^!iy^-7 
fc, tMtLtfi, *#*7^, 

[0 0 5 8] ±Et^yHasKtti:fc^ttt, ^lm 
3 fcfc9<7)W*i;, t>yhffiffifiM*/t>yh 
H;K:tt1*Kill8tt4<, W*il0 0-l8 5kg/ 
m 3 , Mt^yhi2 5 0-8 0 0 kg/m 3 , */ 
ir^yMt (fiStfc) =0. 1-0. 7, #;£L<te¥ 
(4*41 20-175kg/m : \ ffifflir^ y hfi2 7 
0-8 0 0 kg/m 3 , */-tr^ykfc (fiJtit) = 
0. 2-0. 6 5*s*StSix, «BB^SBfl'&*"e«J£ 
<ffiffl«rffiT&9, Jt«WK«*«P<0«J& IP^> */ 
ir^>-hit «*Jt) =0. 15-0. 5 (#*L<fi 
0. 15-0. 4) £v^fc*/irp< y hJtOffilMS*S 

*^S53aa = y* y- k »tt-fe^yht^3 0 0 kg 
/m 3 j^Tcoftia^^ >^ y - h tf>Wf ftK fc#«rC* 

So 

[0 0 5 9] ±lEt ^ y hfi^WCiSlj'S^flOt^ 
*«irp« y hSr^S^A^^a y* y- h«JWifi6ffl 

tzm&\az, i»»*ji«^yni^)o. oi- 
io. 0aS%> #f£L<IS0. 0 2-5. 0S1:%, 
J:9#*L<tt0. 0 5-3. 0&m%, $btC»*L 
<ft0. 1-2. 0S4%i:>5:5tt;*^l:SraSJjPl-tLtf 

b^nSo iEE^W^O. 0 1%*«|-Ctt, tt^W 

[0 0 6 0] ±E-fe^y ^y/ffSlii^ 

LTV^S- ^f^-^^h^y^D-h, = 

y-h2»:iKn 0 p (t^u^^^ h^v^ y-h) ^co 

ay^n-h, jg^jgffl=iy^ y-k mm&frmtb 

(^7y^ffidS2 2-2 5 cm^iiO^y^ y- 
h) , i^5SS)^y^y-h ^7yW2 5cmKJ: 
•C, ^7y^7D- (1/655 o— 7 0 c m<D®[l<£>:3^ 

y-h) , i^«it^y^y-h, w^uy^ 
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[0 0 6 1] X, *%W<D±* VbWMfltt, <£fctf>ir 

y^/UfrVRalvl^y ; # y *^U>-*A^y 

»lfi;»W¥l-l 134 1 9^4*«fcfB*<0tD<7S 
J 7 J— ;^;u^y»-7i>'- /!/-*;^7^ft K 
ft S / ^»5R ; «p^B8 5 9- 1 8 
3 3 8 ^*«UCEtttf>*D < # y 7^uy{/^) 

y r^yA***^***** U9) 7? 

*ft«c^&ftS*fi^# ;1#MBg6 2 - 1 19147^ 

a«KB««)*D<^*>«ait#-*-5 r*y 

^6ft5#S^ft, Xtt, *<&tfi ; «H*¥ 1 - 2 2 6 7 
5 7*^«^iB«<o*a< T^y^gwtfy^ 

frxA>#>m (*) , at/, r*y/«» (md 

A»bft5*«*ft ; «^¥5 -3 6 3 7 7fl^*KE* 
cofrK 7? })^m<D^V^u> (^otV 

*y» (&) , Jfctffc, T^y/Hfc (&) 

ft ; #M¥5 - 1 7 0 5 0 1 #4*«fcB*G> 

7VK rs^*yi (£) , 7? 

9A>& Cfi) , 7/l'%yi?*-/\'*S 7WV 

— k ^ym^ya^y r^yu 

[0 0 6 2] ft, ±IE&*PO-lr^y h»tk#J«rffl^^*» 

»*KHt5/95^95/5, J:9»*L<B10/ 
9 0-90/1 ocoffiisft-ek^o 

[0 0 6 3] X, ±15** V hfiAtttt, (1) 

- (20) \cffl7jkt%£o *y Mfiimai 

(i) **tti*#*ttji :*y7^y^s (■*- h y 
a) % ^y y/u$ (•*- h y , ^y^Ky 
86 (■*- h; , y^s • t w v&#fi£-%<£> 

v^uyfoa^^THy^^^n t o u>o^y-7-x 



■*$tuTft5#»R»# ; »«^* v 
0-1. 3*0w*>« (IKK, $M*«tt<00Tft 
nft<^ -WSrSMfixtf* *-K9^, ^r;oy, 
/<*"^>\ ^^un^y, 7;t7y?) ^<D»± 

K ; *y \f^7jv-=i-;v ; fy-fy ; fy/yyyi 

^yvl- ; 7/V^y»t h y ; if ; ft?\H\C 

(2) m^^^By : (^^) r^y^nr/^ 

(3) fflftiUffia: ^a^fyl, r 
hy^^> ^y^A, ivvi/VJ*, 7y 

^e^^A, hy^^z-^T^^coftt^xi^ms 

K ; 7*/— A* ; ^y ir y y^W#l7/U3-;u ; T ^ 
y hy (^fi/y*^*yS) , 1 - fc Kn^-^^y 

Ufyy^x^yi) xt^rttbor/^ y&SiS, 

(4) #-3S^J • {EjI^J : «Hfc*A'$/*A, 3E««#^> 

j*%<Dmm ; «^ ; *iMb* y ^ a ; h y 

?A ; ^« ; ttffimm. ; *fiStf*8*/i'^? A^ 
; 7)^ J—)V7^y ; 7/U^tt/y h ; # 
;^y^7/v^- h^y 4r— b^o 

(5) tttt»?H««l:fitt, 

(6) mmmmfem-.mmvom. rr*», r 

(7) nnm*mnm:*^^m, ^ryys, r 
n^7/^wy^i/Ktt»% 

(8) HK^^r^mfS^J: /ytyy^yyw 



U-k 7;^^/U3^^»Ri|*, yyt-tfS-ywey 
7*u-k yyut*h-yvh y^j-u-^- k 

(9) «V7;^l/y^^J: (#y) *-=^>:x^ 

i/y (#y) ^^v^ne^w^D^^^y^^rvr 

k°uy 2 -^^/U^^rv'yu^-T-/^, ^fjfJS^IU 
2-1 4C0^^7/^^— ^^O^^i/^f-Uy^-^r^7 P 
oh°i/yffl0*)?(7) (#y) ^^T^^x-r/i^ 

i/JCf-UV-y j^Uy'znJ^l'JX— ^r/^co (#y) ^^-> 
T/u^u-y (r^^yw) 7ll-/vx-r/ui; 2, 4, 
7, 9-7^7^/^5-7^-4, 7 - 
yK 2, *J-)V- 3 2, 

y7/V3-;Hc7/^V / >'t^^ KSrf+iBfi'&cJ-frfcT 
tf i/yx- r/w?g ; i^r^uy^y yu^w >m 
:x*7VK i;xf i/y^j /V7^y/^x^r/K 
xf i/y^y 3-/^77 y ySx^f/^ W 
y) ^^yr/^u>ms^m^^^m ; tfy**^ 
f i/y y;v y^y 7 y y^x^7/K tfy^v' 
^^u>y/ut^y h y ^-u-o^^^x/^co (# 
y) ^i/7^i/yy/^7 vliflS^^r/^ ; # 
y^^^ynfc°i/yp<^/^-x/wffi^hy ^ 

yr>A^o (4fy) ^^iyr/^u^T^^ (ry- 

yv) ^-^«^y,r^J£S ; (tfy) shfr-y^w 
y^77 y /i-y y^^x^^co (^fy) ^^yr/i'* 
yyTyi^A'y y^^r/HS ; # ] J t^^xfi/y^ 

? y ywr ^ y^o (/K y ) ^^Tyi^yyr/^i'T 

^ yig ; # y t^r^7/^yy7 ^ K^ 0 

(10) T^^-^mmM : ^-^f-/UT/U=2*-/K <^ 
^xi/^Tyi'Xi-yK rir^uyT;u=3-/K ^y^ 

(1 1) 7^ K^^^J:T^y ^F«7;y? 0 

( 1 2) y >m^T^%\mn v>mv y y^/K 

i- h y ^i^^^^yu^^y^- 

(13) &»*«^?H?&3iJ : T/^-^A^tTU— 
k ^y^v/^^^-u^— h^o 

(14) -yy 3-y*ffi?&»j : v>y^yi->y 3-y|, 

i/yrr-^-^h, i/y — ^^i^yUv^g V, 

tt#y i/nde-y-y (^yfvi^y -yn^-y-y^tfy * 
-yn^-y-y) % yyu^ni^y 3-^ffi^ 0 

(15) AESJ: ®Bi&8l. &fth%\<^tt&m%ffi 

t Kn^^r7yyithy^A, y^y/^-y-^ 

y^-k ABS (TyU'^-O'if y*/v*y$) , L 

as (a^r^^/^^^y^/^v^) x r^y* 
yu**-k #y ^v-^u-yTyMr/L' (y^yu) 



a— 7Vk # y ^-^-y^^uyry^^r/^ (7x^) 

-r^ffi^^T/^x^^coffi, ?tf y ^-^y^yyr 

yu^f-yu (y ;n— r/^y y^^r/km^ 

®6fW£h T/^xiy^y^=»yN^^ s a-*U 
y 4 y*yl^^~ h^o 

(16) ^(Diti^m&ffl : Kv^y/M/M/y^y^ 
#^£6-3 ofgo^M^-^fl-t^ lffiy/i^y* 

y, K^^/ur ^ y^o^rtic:6-3 om<ommm* 
£#1-57^ 7!)yy^77yy|§o^ 
(C6-3 ofg^^m^^^-r^^/^y^^, ^y 

yJr*i/h\ 7*p tvy t^y K§o7/^ yy t^-y 
KSrl 0^y^_hf^P^^fc^y Ty^^l/y^-^ri/K^ 
£#31 ; 7/U^SXfj:7/^^yS^fiSi: LT^ 

— 7vH£-&Lfc, r^^/wv^y^xiyixai— rA-y^i^v 

irx-k Tyi^yw b y y ^7y^~£i^ n y>f K 
f-*ytt#BfiH4*J ; #Sy^yf£#®S 

(17) Bfrkftl : ttlffitt (&) , fliWi^yvk » 

is. ^yy^y, ^7^y 7^77/^, 
(is) Ktt» : ffi^^s, y ysi, iMbStt«. 

(19) t>0*J^<£«»J : *y^dry7;^x-7^ 
(2 0) »!«f ^jK^^o 

yyhWSpJB («■) tt*aai-efflv^t)J:<, 2S^l±& 
[0 0 6 4] ±Eiry y h«a^^*5v>"C, tyy 

*o (1) - (7) ^^tfbnso 

(1) ©^iswco-fe^^hafpaB, ^u^> @*^^r/u 

®co^y yh^fp^J{c^LT0. ooi-ioii%w 

(2) ®*»«M^yhiBft»J, (D^K^»2~1 
8(^Tyu^uy^^r^Klr¥^^P J E:^'C2^3 0 0 
ttM Ltztf y t^y7/v^ruy«^t5^y V 

y^yn-z^y (y^) y/^^^x/^¥*^ 

*fi^priB4*»*^e>4S*S^* (ft^B85 9-l 
8 3 3 8 *H*8L »BB¥ 7-223852 #M 
4 1 0 5 6-g-^a«I^E«) > (D^^VT/U^ 

(7)^y v h»fo?Rli:©o*fi^*i:wE'&SftH:t LT 
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tt, 5/9 5~9 5/5<0jSHriSjJ*L<, 10/90 

-9 o/i o<£$siaau9#*Lv\ (Do^-^^t/u^ 

9Jt©O#S-&ft:t^ltfl:^»LT0. 0 0 1-10 

(3) ®*»flwt^y h^?n^J> &U\ ®$H-4Hc* 

#Ji<&E£2ftJtfcLTtt, 5/9 5^9 5/5^4 
L<, 1 0/90-90/1 0#J;5#*U\ 

(4) ^hiKfaffik ®v?~yx 

ftit<t LTtt, 5/9 5-9 5/53&5&4K, 10/ 
9 0-90/1 Qtf£9 #*LV\, 

(5) Q«l^t^Mim aw, ©WfMMtfi 

turn #-f*ytt-fe/n2-^*-^/HW««)#wi 

tt*k «B»«3StLT*JWfc4-3 0OKfl^*fl^6 
K$r¥^^D j e^^2-3 0 0 ttJD Lfctf U *sT 

®<d* aaao t ®<Dtfwftmmm t ^is^ss 

it^ltft 1 0/9 0-9 9. 9 9/0. 0 1 
L<> 5 0/5 0-9 9. 9/0. l*5«k9ff*UV\ 

(6) ®^m(D^^yvmm, ®m&M(0 2^^ 

k<D&<$mm\tk LTfi, 5 0/5 0-9 9. 9/0. 
lW«P»tL<, 7 0/3 0-9 9/lOttHsJSJ: 

(7) ®#^<oiry y hffifttfFk (2>ffiiI#J<D2fiJc#£ 

ffifflpfffi-cfcSo i*k ®<o-fey y vmfamk®<ofemm 

k<D&£M&ttk LTtt, 1 0/9 0-9 9. 9/0. 



l<0«Sfflas#*L<, 2 0/8 0-9 9/lOjfiffldSJ: 
[0 0 6 5] 

[SIM] KTttt««f*tf 4 *58MSr*e>^A#«J 

4^. Mk TEH1M* ^icr 
©fcvMK!!K ro/ 0 j rgpj ttSftaSr«te 

[0 0 6 6] »5t0WC*3l^T, (*y) 7A"*u- 

y^y n-^-r/^^Sfr^K^I-i'l^-r^^y 
7/^i/y^!J3-/HD4filtlit TIS<7)^#-eSJSL 

fc. 

[0 0 6 7] <sKy 7/i/* uy^y /ua>fej**oai 
SI H: **KfH9rtt LC-io 

tfcfflS : ^JSSrft (R I ) ${±J§§ (H I T ACH I 
3 3 5 0 R I MON I TOR) 

mmm-.mm -f*^SE«* 

SEi; 1. 5ml/» 

*7A:fI BS?qmX (») ®L TShodex G 
F- 3 1 0 J 4. 6X30 0mm 

aa 4ot 

[0068] <&mw*mw(D&fcmmfe&ft> 

m m : 0 ##3fctfc Borwin 

: *£HJtH- (R I ) (H I T ACH I 

3 3 5 0 R I MON I TOR) 

mmm-.mm r±h^bv^/o. i%*)A,m*> 

3S«7K«»=5 0/5 0 (vol%) 

mm i. omi/» 

-.mm my- («o sa> roDs-i2 0Tj 

+ rODS-80TsJ # 4. 6 X 2 5 0mm 

ma 4ot 

m 9 : Wa t e r s LCM1 

t&ffiS : *HJB*ftt (R I ) ^ffi^ (Wa t e r s 4 1 

0) 

i«?£:»3§ 7ir h~ h y/u/0. OSMftKthy 
*VSS**««=4 0/6 0 (vol%) , ftK 

fpH6. o\z.mw 

mm o. 6 m i /# 

*7A:il *y- (ft) TTSK-GEL G 

4 0 0 0 SWXLJ + TG 3 0 0 0 SWXLJ + TG 2 
000SWXLJ + TGUARD COLUMN] Q 
7. 8 x3 0 0mm, 6. 0X40 mm 

feSH : ^y^^-u-v^y 3-/vs? 
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^n^y- ! 19 6^ mn£j£f»J££ LT 

y^-^ri/K6 3 1 0^££j£^ft(£#AU T fr*VV 

a:— (EAT* MAL-5 0»f 0 ) tt 

/U^—y'/U^&mcMLX 5. 0%"Cfcofc 0 
[0 0 6 9] <Kit^j2~7 >5Fttft7^3-/K ttiP 



ttJlStWl iW«fcUT, »7/^-/^<07y^ 

>^y r/u^^Sff^jK!; TA^uv^y = - 

^i«r£tfEJS£j»» (M-2) - (M-7) Sr#fc 0 
ML 7>v* vmmfc\*±X l 5 0°CVftte 

W7/^l/yt^rVK^ffiv^i^ Tffifi^A'a- 
[0 0 7 0] 

[£U 



IS 

id 


EJfc 


7;u*u> 






H 












x-x;u* 
ma* 




(«) 


M) 




(»> 




teffla 

(9) 


mm 


(%) 


i 


M-1 


MAL-50 




1S6 


6310 


so 






3.1 




5.0 


2 


U-2 


MAL-75 




131 


6325 


75 






3.1 




5.3 


3 


M-3 


HAM 00 


>*iuu7jm-;u 


98 


6390 


100 






3.1 


/t?Ux^L/>^U3-;u 


6.4 


4 


M-4 


HAL-200 


>*iuu7;ni-;i> 


49 


6726 


200 






3.1 




12.0 


5 


11-5 


MAL-70E05PO 


>^UiU7/U3-^ 


70 


3184 


70 


294 


5 


1.7 




5.5 


6 


H-S 


AL-50 




158 


6154 


SO 






3.1 


#'JX^U>^UI1-/U 


2.5 


\ 


y-r 


AL-75 


7»j;u7^a-;i/ 


105 


6195 


75 






3.1 


tfyx^uy^uii-^ 


3.2 



[oo7i] <%mmi Yffitoffl (i) cosjit 

JIMS«r«iLfc3»5^«SiS»»K. -f 2 7 9 

SB, Sit^Jl-CftPjnfcSlS^^I (M-l) 4 2 0. 
OSB (MAL- 5 0&4 0 OSB, # V ^-f \s V = - 
/1-&2 0. OSB^*) , ^7^^84 1. 4SB£f± 
54*, 6 StK^jfiLfc. gJ6t$J:6 5tl:»oft« 
fg-ei®S£<bfo!f0. 3 6 3SBi:f *y£&*6. 8 9 SB 

V&&7K8. 9 2l3ilCL-r^3/Wt*>'g!0. 4 7 OSB 

fco ^©S, lB»W3l#«v^-C6 5 , ClcJftSS:||l*Lfc 
ft, l^^MTLfc. ft, S£$#»« (£¥*& 
$#<n£JK£|.|;:*t-f 51;*%SI£) U6 0%-Cj)ofc. 
■£«oft, fi£K/Si&fi^T<£>ffig-C-7K®Hfc^ h y 

^hSIiiffl (l) 

[0 0 7 2] <HJt0!l2— fe^ V hffilPSI (2) (D^5i 

SB. «3ft«2T?#6)ilfca6fe«<» (M-2) 4 2 1. 
2 SB (MAL— 75&400SB, ^y^^l^V^y^- 



/V-^2 1. 2SB^W) , ^1/^^2 8. 7SB§rtt 
^•C»<b7K^0. 2 4 9nb4*V3m&4. 7 3SB 
>"55^*6. 1 2SBt£L-7*=vl't*y®?0. 3 2 2SB 

fc. ^o^, iB*w9it«v^6 st^jtaatsrii^Lfc 
»-s-s«a«KToa«-c*iMfc-*- 1- y ^^tk 

*KSrfflv^-CRrti:*«S:pH7»c«t"S)U *5l^ro-fey 
Vh^fD^J (2) t»fc. 

[0 0 7 3] <*iS«sj3— (3) oMig 

SB. «ii«3-C»bilfcK*4** (M-3) 4 2 5. 
6 SB (MAL- 1 0 0^4 0 OSB, -KDifl/^y^ 
-H2 5. 6 SB^) , SV-v U-'f 2 1 . 8 SB* 

^ffit?iggj{b7K»0. 1 8 9SBil'^>'^7K3. 5 9 

^-^32^*4. 6 5SBt-L-T^.=/t-f ygfO. 245 
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ir^y hfMfn^J (3) &»fc 0 
[0 0 7 4] <*tti«4— tp«^haiPSiJ (4) 

IHI*«*.fc^5^llR«»»j:, -<f*y3£**2 7 0 

95, «ig«|4-e»b*lfcKJ6±«« (M-4) 4 4 8. 
OgR (MAL-2 0 0£4 0 0g{$, #y a:^^^ y a 

ttffit?iS»<k** 0 . 102«t>f*yS!**l. 9 3 
X^&SkHM. 5 OSfiS^L-T^ayUtfyKO. 131 

Lfc. *<^«, 1 f$p^it^T6 5X;\cm&zmni, 
Ac 0 «^»sa*aToiaft-e*iMb^ h y 2 

ir^y h^fa^J (4) fcftfc. 

[0075] <%Mms-**^vmftm (5) ^uii 

*PS*«*.fc^f^^«RJES*«^, ^>-£&7K2 7 5 

SfigW5t?t#b^*iSJ£^* (M-5) 4 2 2. 
0§R (MAL-7 0 E05 PO£r4 0 0 SR. tfy^U 

ytfV yntvy^y ^-yu£2 2. os^t) , 
■7Wy»2 8. 7ffl5£{±&#, 6 5tl:#Ilto 5 
5tfc«ofcWB-CiimtoK*0. 2 4 7SB 

t>r*vx**4. 7 oat^e>*5is»^***»« 

%»«) ^6 0%Tfeofc 0 fi-g*KJSfiSE*T 
H7K*mu *36W©-fey>h»»#J (5) S:»fc 0 

[0076] <mmme-±^yhu^m (6) w»5t 

a»Srli^fc^9^«RlS*«^, >T*VX**2 8 0 
95, ®!i£#J 1 -C»bftfc»SftlWb (M- 1 ) 4 2 0. 
0g& (MAL-5 0£4 0 OU. #9 x-f-l"*? 1 ) = — 
/W&2 0. 0 8»<&*r) , 8^Wy»3 4, lS|5£tt 
5Mk 6 5t;K:#mLfc 0 R/S^g£6 5^KSofc:fc 



0 8S«rKJ&5g»rt 3 b*WjWC}BT U 
*rtiiPf$f^ >f 1 2. 0 6»i:l-7^3 

/Hf^SO. 6 3 5«*S#£-frfc*S««:3. 5B#fH 

* (^*ft*rt»^^JR»l-S»1-* Ii6 0 

* h y * A*»ttfcflv*TK*JM«r p H 7 ictft U 
#3£^<7)ir^h^?g#j (6) S:#fc e 

[0 0 7 7] <*16«7— hHfbffil (7) coJSig 

Kififf8 1 , ?»&*LfcEJ&£j*» (M— 1 ) 4 2 0. 
0S& (MAL-5 0§r4 0 0§fl x ^!jxfi/y^!)3- 
;^2 0. Offl^W) , M"7Wy|4 2. 7 3S$r>f± 
6 S'CKItfaLfCo 5J£SS§£6 S^lC&ofcft 
ffit?iBBMbkf!i 0 . 4 3 9«i>f*V£&;!k8. 3 4^ 
fc^e>«5iSKfb7K**«iRSr**PLfco &^T\ 2- 

0. 7 QSPlCL-T^^/WtfyKO. 5 6 8g|$£fgfi?£ 

»**pH7^*»U «WOt>^F*WJ (7) 
[0 0 7 8] <«lrtf|8— ir^^h^lP^J (8) OSi^ 

», 9*ifiW6-C#e>tlfcSJS*rftft (M-6) 4 10. 
0^5 (AL-5 0^4 0 0SP, y ^ ^ y a— 

£io. ogj^t) , ftyvwy»4i. 4§i$^f±^ 

^ 6 5tl:#flLfc, SJES*«*6 S^Cffiofcttffi 
T?iSK{k7K*l. 4 5 3Sfl<!r^:*>'£&*2 7. 6 1 SB 

yS»3 5. 7 6«BJlCL-T^3/HfX»l. 88 2 

A*jS«Srfflv^TS«?**4rpH7U:t»L. *^0^co 
■fe^^hSfPffl (8) 4r»fc. 
[0 0 7 9] <5U6«9— ir^v Hlfn^J (9) oSfjg 

a»Sr«*fc^9^«Krt?*«K, >f^vsm7kl4 0 
SC. jS[5g«6T?#e>ixfcSl£±*» (M-7) 4 12. 
895 (AL-75^4 00^ # ]) ^ U> ^ ]) 
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Sri 2. 8»^ff) , RXf-v 8. 7gff£tt& 

-CiBKftaKiRO. 9 9 7Ub4* x S&&fcl 8. 9 3g{5 

y??ft*2 4. 5 2gBlCL-T^=3/Uf>'Kl. 29 1 
»»*S*ft*iW[tB!?«rtlc l i»W*»itT*T 

ft^8;»o^JBJ|sHc»l-5fil:%fllS) te7 0%-efco 

A**«Srffl^TSJE&8ttSrpH7^»t>»U #3&^<0 
ir^y hJgfPSJ (9) S:#fc 0 
[0 0 8 0] <3IJfct&Jl 0 — fej?< v hfiftSiJ (10) w 

0 8§i5, B»«6-C#feJifcEJfc£j*W (M-6) 4 1 
0. Ogfl (AL-50&4 0 088, #y ^ y a 

6 5ti:WLfc. Efc*«£6 Stlcftofc 

tt«R-«BSMfc** 1 . 9 6 3gPi^^-^5?^7K3 7. 2 

7^3/Hll8. 0»*rS**»rtfc3*IB^rfC*T 
U ttbfcnWPK, -Y^^SS**4 8. 2 9ffiKlL-T 
^a/^y»2. 5 4 2^£^j&£^fc7k&il££3. 5 

#28£ (±**flcfiR»<D±iiS3|5|.^»-j-5a:*%»*) ft 
U hSIWH (10) £*Hfc 0 

[0081] <*js0u i i-±*>bu%\M (id (o 
jsg>»*tK swm *Tn-K mmmwRvm 
*.fc^7^«sj«*«fc, i 

1 8 SB, 8!5t«|6-e»e>tt^:SJS*«* (M-6) 4 1 
0. 0§& (AL-5 0£r4 0 0g|k /KlJxf uy^D^ 
-/W£10. 0U^) > W-7Wvi4 2. 7M 

ttffi-CiSKft** 1 . 7 5 8^£-f ^S^tM 3. 4 

7K4 3. 2 5gPtCL-T^3/Uf VK2. 2 7 6gfl£8 
l«flH3lt«V%T6 5t^ta«Srlt*Ufca, H^Rtf 

H7o%-efeofc 0 

(11) *fcfc. 

[0 0 8 2] <Jt«E«l -Jt«ir* VhjffiFWFJ (1) CD 



i*-*^ wftin tfc^Fgaft^ y ta"* u-x ^ y a-A** 

(#y7;^i/y^5a-^Sf) 4 
0 a^^vBl9 3. 3 8BSrttii^ 6 5t 

^6. 6 5 8lfBt>f2j-VSS!ft7K5 9. 9 3»t^e>ft5 

aK{b***»«*«apufc. &^t% ^^-^22**7 

7. 6 lS5lCL-T^3/l/tf^8. 6 2 3gfl£*gfl?£ 
1ft. ll»B5l#«V^T8 5tKaUC*rlt»Ufc1l, fi^ 

«-&5asa*»Totaie'c*BMb+ h y 9&*mm*B 
(1) fcfcfc. 

[0 0 8 3] <Jt«StW2-lt«-fe^^hfifP»J (2) CO 

5 7 5gJ5£ttiZ^> 6 5tl:*ILfc. £JSS*£ 6 5 
7K2 3. 5 l«BSt^b45ifi»ffc****»*SSau 

fc 0 »cv^ -7 1/^^3 2. 2», Rxf, 

tKi o oUkr y^r/u=a— /Kd^s o^e^co^^u 

4 o o«fcoa**sr, t*x-eixs«»»rtfc3i»m*» 

iCL-r^3/Wt + V^l. 6 o 3»&»#$*fc*Stt 
S:3. 5»(tTifiTlfco l«PlB3l#«v^ 

%»«) ft2 0%t t fcofc 0 fi^Sl&fflSiUT 

H7I^|PU tt&lz/yhnm} (2) Sr»fc. 
[0 0 8 4] <it$4«3-tt:«5E-fey vhiEfnSd (3) <o 
■»>±iaoite«2^^ufc«»fltrosJ6*f*i o 

12 0, 0 0 0) *6. 1 9«0«*-CE*Lfc«, * 

h l J 9 Srfflv^TRJ6*«Sr p H 7 
L, it®tt*yhmftm (3) &PKLfc 0 
[0 0 8 5] #HlS«Rt/M;««l»C*3ltS, 

(%) &t/»6ixfcafta^4ixS*fi-& 
ft^»W»* Wfi^S^it (%) , ^SfO^y T/u^r 

g) , S4¥^^S, *»S*«*#K:S*1-*^IBh 
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-/W^fft (%) ] Sr*2ic»t". 
[0 0 8 6] 



1*2] 









lit 

(M%) 


■4- iteawwi 


m 

m. 


bWi 

On) 

* 1 


±" II?IMj<j 

♦ VJIHV/ 
V 111- ft. ^» 

fit \?b/ 
* 2 


AOfc/MA/*(Dffe 


AOft/MA/^ffe 


HSfcfl] 1 


89. 2/87. 2/0.0 


90 8/9 2/0 0 


33. 5 


1 59 


?nsnn 

OUJUU 


10. 6 


4. 9 


^ffiffi) 2 


86. 5/83.3/0.0 


93 5/6 5/0 0 


33. 3 


111 


31000 


id 3 

1 4. d 


9. o 


*Jfc<5l) 3 


80. 7/77.0/0. 0 


95. 1/4. 9/0.0 


33. 3 


0. 85 


34800 


22. 3 


7. 4 




71 5/61 2/0 0 


97 5/2 5/0 0 


33. 6 


0. 44 


58500 


38. 5 


16. 2 




74. 6/7 K 0/0.0 


93.6/6.4/0.0 


33. 1 


1. 10 


29500 


31. 1 


6.7 




91.5/9Z.5/AA 99.0 


88.1/7.6/0.0 


23.7 


1.91 


32000 


7.9 


4.6 




90.2/90.5/HEA 98.0 


87.8/9.4/HEA 2.8 


26.9 


1.62 


31500 


9.2 


4.7 


nm\B 


65.0/64.5/0.0 


90.7/9.3/0.0 


33.3 


1.61 


22000 


47.2 


3.4 




61.0/59.0/0.0 


93.5/6.5/0.0 


33.3 


1.12 


23500 


56.4 


4.8 1 


&m\ i o 


68.5/67.7/AA 98.5 


87.0/7. 3/AA 5.7 


21.4 


2.05 


25300 


38.3 


3.0 




67.0/66.0/HEA 97.5 


87. 1/9.2/HEA 3.7 


25.8 


1.58 
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41.5 


3.1 




99.0/96.0/0.0 


50.7/39.3/0.0 


32.6 


5.50 


21000 


0.6 


0.0 




43.0/55. 0/0. 0 


87.6/12.4/0.0 


33.3 


1.61 


9700 


116.1 


0.0 
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1.61 
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*^>:/7D-tfi (mm) 


tt#u 
m 


23lfi 

<vol» 




6 0*H& 


9 Ott$ 
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0.210 


0.1818 


0.0193 


0.0089 


645 


530 


400 


11.4 


1.9 




0.200 


0.1669 


0.0238 


0.0093 


630 


522 


405 


10.3 


1.7 


nmms 


0.220 


0.1696 


0.0378 


0.0125 


610 


525 


433 


9.8 


2.0 


H259II4 


0.280 


0.1810 


0.0697 


0.0293 


580 


527 


470 


9.0 


2.2 


2t$£#j5 


0.230 


0.1668 


0.0519 


0.0112 
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535 


438 


9.2 


1.8 
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0.1778 


0.0140 
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0. 1860 


0.0877 
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0.1655 
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9.8 
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470 
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tt*WU3 
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